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mation on the RACH to the base station over the RACH at a
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tion transmits the transmission power information over a
BCH and a CPICH transmitted to a plurality of mobile sta-
tions.
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FIG.7
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WIRELESS COMMUNICATION SYSTEM AND
METHOD OF CONTROLLING A
TRANSMISSION POWER

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Continuation application of U.S.
application Ser. No. 12/092,002 filed Apr. 29, 2008, which
claims priority from Japanese Patent Application No. 2005-
321543 filed Nov. 4, 2005, the disclosures of which are incor-
porated herein by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a transmission power con-
trol method for a wireless communication system transmit-
ting data with wireless resources shared among a plurality of
mobile stations.

BACKGROUND ART

In a W-CDMA system, random access channels (RACHs)
using Slotted ALOHA are present (see, for example, Non-
Patent Document 1). A RACH is a channel for transmitting
not wireless resources specific to and allocated to each mobile
station but common wireless resources (a frequency band, a
scrambling code, and time) shared among mobile stations in
one cell. The RACH is a channel used to transmit signals that
are relatively small in size and that are not transmitted con-
tinuously such as a control signal for notifying of a periodic
measurement result or a control signal for requesting start of
a data communication.

The RACH is constituted by two parts called a “preamble
part” and a “message part”, and transmitted using orthogonal
bit sequences called “signatures™ so that a plurality of mobile
stations can simultaneously access the RACH. 16 types of
signatures are prepared, and each of the mobile stations
selects one from among these signatures at random and uses
the selected signature for scrambling the preamble and select-
ing a spreading code of the message part. Accordingly, if the
mobile stations accidentally select the same signature and
start random accesses at the same timing, collision of the
message parts occurs. However, if mobile stations select dif-
ferent signatures, message parts can be received. In the latter
case, however, a desired signal for one of the mobile stations
becomes an interference signal for the other mobile station.
Therefore, if the mobile stations transmit signals at the same
transmission power, a so-called near-far problem occurs.
Namely, amobile station located farther from the base station,
that is, a mobile station having a greater propagation loss
suffers a higher interference from the other mobile station and
a power for a desired wave attenuates, resulting in a greater
deterioration in a signal to interference ratio (SIR).

Considering the near-far problem, as shown in FIG. 1, an
open loop transmission power control is performed using
preamble parts so that transmission power is set to as small
power as possible in a range in which an SIR of the message
part from each mobile station satisfies a desired value at the
base station. Specifically, the open loop transmission power
control has the following procedures.

One mobile station transmits a preamble at a predeter-
mined initial power value P,,,., [dBm]. At this time, a value
calculated by the following equation is set to the initial power
value P, [dBm] (see, for example, Non-Patent Document 2).

P,,,=P_CPICH_Ix-CPICH_RSCP+UL_Interfer-

ence+Constant_Value[dBm].
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In the equation, P_CPICH_Tx [dBm] is a transmission
power of a common pilot signal (CPICH: Common Pilot
Channel) transmitted from the base station. UL _Interference
and Constant_Value [dB] are predetermined power offsets
and notified to each mobile station in a cell by a broadcast
channel or the like as system parameters common to the
mobile stations in the cell. Further, CPICH_RSCP [dBm] is a
reception power level of the CPICH measured by each mobile
station in a predetermined cycle.

As can be seen, the P,,,, is decided according to the
CPICH_RSCH, thereby eliminating the influence of the dif-
ference in propagation loss as much as possible and setting a
reception level constant at the base station among the mobile
stations.

Generally, however, a radio wave is susceptible to fading
fluctuation generated by not only distance attenuation and
shadowing but also movement of the mobile station in mul-
tipath environment. The fading fluctuation varies according
to acarrier frequency. Dueto this, ina W-CDMA FDD system
using different frequency bands between an uplink and a
downlink, a propagation loss measured in a downlink CPICH
does not always coincide with that measured in an uplink
CPICH. Moreover, because of presence of a measurement
delay in the CPICH_RSCH, the propagation loss during
transmission of a preamble greatly differs from that during
measurement of the CPICH_RSCP depending on the move-
ment of the mobile station, fading-caused drop or the like.
Furthermore, the predetermined constants UL _Interference
and Constant_Value are often set lower than optimum levels
s0 as to suppress uplink interference. Due to such factors, a
preamble reception power is insufficient and the base station
is often incapable of detecting the preamble.

Ifthe base station can receive the preamble, the base station
transmits an acquisition indicator signal related to the pre-
amble by a downlink common control channel after passage
of'a predetermined time ATack from a preamble transmission
timing. At this time, if the base station permits the mobile
station transmitting the preamble to transmit a message part,
the base station transmits ACK to the base station. If the base
station does not permit the mobile station to transmit the
message part for such reasons as excess of the number of
mobile stations from which the base station receives message
parts, the base station transmits NACK to the mobile station.

On the other hand, the mobile station receives the downlink
common control channel after passage of the predetermined
time ATack from the preamble transmission timing and
receives the acquisition indicator signal indicating ACK, the
mobile station transmits the message part to the base station at
a predetermined message part transmission timing. If the
mobile station receives the acquisition indicator signal indi-
cating NACK, then the mobile station notifies a higher layer
of reception of the NACK and finishes the random access.

Furthermore, if the mobile station cannot receive the acqui-
sition indicator signal at the predetermined timing, this means
that the base station cannot receive the preamble. Therefore,
the mobile station retransmits the preamble to the base station
after a predetermined time. At this time, the mobile station
retransmits the preamble at a preamble transmission power
P (k+1) [dBm] that is a previous transmission power

Fe+Ix
P;eitk(k) plus a preamble power increment step AP, [dB],
i.e., performs so-called Ramp-up, where k indicates the num-
ber of times of retransmission of the preamble (k is set to O
(k=0) at initial transmission).

The mobile station repeats the above-stated operations
until receiving the acquisition indicator signal or the number
of times of retransmission reaches a maximum number of

times of retransmission K designated as a system parameter.
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Likewise, for an EUTRA (Evolved Universal Terrestrial
Radio Access) system currently hotly debated in 3GPP, it is
considered to introduce uplink random access channels (see,
for example, Non-Patent Document 3).

Inrelation to the EUTRA system, a wireless access method
based on FDMA (Frequency Division Multiple Access) has
been mainly discussed and random access on the premise that
only one mobile station transmits signals in one frequency
band and the like are considered. In this case, differently from
the case where a plurality of mobile stations are allowed to
access one channel in the same frequency band, the near-far
problem does not occur. Due to this, a fixed power value
common to the mobile stations in one cell can be set to a
transmission power of each mobile station. In this case, how-
ever, it is necessary to set the transmission power so that the
channel from even a mobile station located at a cell end has a
sufficiently high quality at the base station. In other words, the
mobile stations located at places other than the cell end trans-
mit signals at excessive transmission power. Such a state
unfavorably and unnecessarily increases interference with
the adjacent cells if two adjacent cells use the same frequency
band. Moreover, this unfavorably and unnecessarily increases
power consumption of the mobile stations. Therefore, in the
EUTRA, similarly to the WCDMA, it is preferable to make
power setting based on the CPICH reception measurement
value so that a mobile station having a higher propagation loss
has a higher transmission power. However, the EUTRA has a
smaller demerit of causing each mobile station to transmit a
signal at excessive power than the WCDMA by as much as
absence of the near-far problem. Due to this, it is proposed to
set the transmission power so as to be able to satisfy a desired
quality from initial transmission and to reduce a transmission
delay in the RACH without performing the so-called power
Ramp-up of starting an initial power lower than the power that
can satisfy the desired quality and of gradually increasing the
power as done in the WCDMA.

[Non-Patent Document 1] 3GPP TS25.214 v6.6.0 (2005-06)
3rd Generation Partnership Project; Technical Specifica-
tion Group Radio Access Network; Physical layer proce-
dures (FDD) (Release 6)

[Non-Patent Document 2] 3GPP TS25.331 v6.6.0 (2005-06)
3rd Generation Partnership Project; Technical Specifica-
tion Group Radio Access Network; Radio Resource Con-
trol (RRC); Protocol Specification (Release 6)

[Non-Patent Document 3] 3GPP TS25.814 v0.2.0 (2005-08)
3rd Generation Partnership Project; Technical Specifica-
tion Group Radio Access Network; Physical Layer Aspects
for Evolved UTRA (Release 7)

DISCLOSURE OF THE INVENTION
Problems to be Solved

However, the RACH transmission power control exerted in
the WCDMA system or the EUTRA system stated above has
the following problems.

Although the RACH transmission power is decided based
on the value designated by the base station (the power offset
during the open loop power control or the fixed power value
common to one cell), it is difficult to set the value to an
optimum value. The reason is as follows. Since the interfer-
ence varies depending on the situation of the cell to which the
mobile station belongs or that of the adjacent cell, the trans-
mission power necessary to obtain a desired SIR at the base
station differs according to the situation. Furthermore, since
the data transmission starts under the initiative of each mobile
station over the random access channel, the base station can-
not recognize that one mobile station tries to transmit a
RACH until the base station receives the RACH correctly.
The difficulty is, therefore, that the transmission power can-
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not be adaptively controlled according to the situation of
transmission of the RACH. If the RACH transmission power
is not appropriately set, the following problems occur.

1. RACH Transmission Power is Too Low

The problems disadvantageously occur that the number of
times of retransmission required until a RACH is correctly
received increases, the transmission delay of the RACH
increases, and that service quality degrades. If the power
Ramp-up is not performed, in particular, the RACHs can be
transmitted always at a constant power whether reception
fails. Due to this, the RACH can be retransmitted only in a
state of insufficient power, resulting in a situation in which the
RACH cannot be correctly received even by as much as the
maximum number of times of retransmission at worst and in
communication failure.

2. RACH Transmission Power is Too High

The problem occurs that an interference of one mobile
station with an adjacent cell or the other users (in case of the
WCDMA) in the cell to which the mobile station belongs
increases. Besides, there is a problem of an increase in power
consumption of each mobile station.

Itis, therefore, an object of the present invention to provide
a transmission power control method for a wireless commu-
nication system that enables a base station to appropriately set
a power of a RACH that is common wireless resources
according to a situation in the cell.

Means for Solving the Problems

To solve the problem, the present invention provides a
method of controlling a transmission power, causing a base
station to control a transmission power of a mobile station,
comprising: causing the base station to notify of transmission
power information on a RACH of an uplink; causing the
mobile station to transmit transmission delay estimation
information on the RACH at transmission power set based on
the transmission power information over the RACH; and
causing the base station to change the transmission power
information on the RACH according to the transmission
delay estimation information, and to notify the mobile station
of the changed transmission power information on the wire-
less channel. Furthermore, the mobile station to retransmit
data or a preamble after a predetermined time since transmit-
ting the data or the preamble over the RACH if the mobile
station does not receive an ACK which is a notification of
which the base station has received the transmitted data or
preamble correctly.

The mobile station notifies of the number of the transmis-
sion or the retransmission of the data or the preamble, a time
elapsed since initial transmission of the data or the preamble
or a timing of initial transmission of the data or the preamble
by the transmission delay estimation information.

The mobile station retransmits the data or the preamble at
a transmission power increased by a predetermined increase
step if the mobile station does not receive the acquisition
indicator information. The base station increases the trans-
mission power of the RACH if a statistic value based on the
transmission delay estimation information is greater than a
predetermined target value.

The mobile station decides the transmission power of the
RACH according to a reception power of a pilot signal trans-
mitted from the base station. Further, the mobile station resets
the transmission delay estimation information if the mobile
station receives the acquisition indicator information.

By executing the above-stated sequence steps, the base
station can appropriately set the RACH power according to a
situation in the cell.

Advantages of the Invention

According to the present invention, the base station can
appropriate set the RACH power. It is also possible to reduce
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the transmission delay of the RACH. It is also possible to
reduce the interference of a mobile station with the other cell
or with the other users in the cell to which the mobile station
belongs. Due to this, throughput and capacity of the entire
system can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an explanatory diagram of an open loop transmis-
sion power control.

FIG. 2 is a conceptual diagram of a system according to the
present invention.

FIG. 3 is a sequence diagram of the system according to the
present invention.

FIG. 4is a sequence diagram of the system according to the
present invention.

FIG. 5 is a configuration diagram of a mobile station
according to a first embodiment.

FIG. 6 is a flowchart of the mobile station according to the
first embodiment.

FIG. 7 is a flowchart of the mobile station according to the
first embodiment.

FIG. 8 is a configuration diagram of a base station accord-
ing to the first embodiment.

FIG. 9 is a flowchart of the base station according to the
first embodiment.

FIG. 10 is a flowchart of a mobile station according to a
fifth embodiment.

FIG. 11 is a flowchart of a mobile station according to a
sixth embodiment.

FIG. 12 is a flowchart of a base station according to the
sixth embodiment.

FIG. 13 is a configuration diagram of a mobile station
according to a seventh embodiment.

FIG. 14 is a flowchart of the mobile station according to the
seventh embodiment.

DESCRIPTION OF REFERENCE SYMBOLS

11 reception processing unit

12 signal separation unit

13 pilot signal measurement unit

14 power calculation unit

15 acquisition indicator signal determination unit
16 number-of-transmission measurement unit
17 buffer

18 signal combining unit

19 transmission processing unit

20 preamble generation unit

21 reception processing unit

22 decoding unit

23 error determination unit

24 signal separation unit

25 number-of-transmission calculation unit
26 power offset control unit

27 control signal generation unit

28 signal combining unit

29 transmission processing unit

BEST MODE FOR CARRYING OUT THE
INVENTION

Most preferred embodiments of the present invention will
be described hereinafter with reference to the drawings. The
embodiments will be described assuming that a system is an
E-UTRA system now under consideration in the 3GPP.
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FIG. 2 is a conceptual diagram of a system to which the
present invention is applied. In the system, a plurality of base
stations are present adjacently to one another, a plurality of
mobile stations transmit or receive data on a downlink or an
uplink to or from each of the base stations, OFDM (Orthogo-
nal Frequency Division Multiple Access) is used for the
downlink, and FDMA is used for the uplink. Furthermore,
each of the mobile stations and base stations realizes func-
tions to be described below by a control program stored in a
memory of each of the mobile stations and base stations.

Each base station transmits on the downlink at least:

a broadcast channel (BCH) for transmitting broadcast
information such as system information,

a common pilot channel (CPICH) for transmitting a pilot
signal, and

an acquisition indicator channel (AICH) for transmitting
acquisition indicator information in response to uplink data
transmission.

FIG. 3 is a sequence diagram of the system. One mobile
station transmits or receives data based on the system infor-
mation transmitted over the BCH. Further, the mobile station
receives the CPICH in a predetermined cycle to ensure syn-
chronization and measures a reception quality of the CPICH.
Moreover, if user data or a control signal (hereinafter, generi-
cally “data”) to be transmitted occurs to the mobile station,
the mobile station transmits the data using a random access
channel (RACH) that is one of uplink wireless channels. This
corresponds to transmission of the message part in the RACH
transmission described in the “BACKGROUND ART” part.
A RACH transmission power at this time is decided based on
a value indicated by the base station using the BCH.

If the mobile station transmits the data over the RACH, the
mobile station receives an acquisition indicator signal over
the AICH after a predetermined time. The mobile station
retransmits data at a predetermined timing until the mobile
station receives an acquisition indicator signal (ACK signal)
indicating that the data transmitted from the mobile station
has been correctly received or until the number of times of
retransmission reaches a predetermined maximum number of
times of retransmission.

FIG. 4 shows another exemplary sequence of the system.
FIG. 4 differs from FIG. 3 in the following respect. Similarly
to the “BACKGROUND ART” part described above, if data
to be transmitted occurs to the mobile station, the mobile
station transmits a preamble over the RACH first. If the base
station correctly receives the preamble, the base station trans-
mits an acquisition indicator signal (ACK signal) over the
AICH after a predetermined time. After receiving the acqui-
sition indicator signal over the AICH, the mobile station
transmits data or the preamble. It is to be noted that the
preamble is a bit pattern known to the base station, and that a
signal unknown to the base station such as user data or a
control signal is not transmitted as the preamble.

In each of these sequences, the mobile station also trans-
mits transmission delay estimation information while adding
the transmission delay estimation information to the data or
the preamble over the RACH. By doing so, the base station
can control information on the RACH transmission power
indicated by the BCH so that a delay required until the data or
preamble is correctly received can be controlled to an appro-
priate value. It is possible to reduce interference by setting the
transmission power of the mobile station as low as possible
while effectively reducing the data transmission delay.
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First Embodiment

Features of a first embodiment are as follows.

1. A mobile station transmits the number of times of retrans-
mission or the number of times of transmission of the RACH
as the transmission delay estimation information. In this case,
the relationship between the number of times of retransmis-
sion and the number of times of transmission is (the number
of times of retransmission)=(the number of times of trans-
mission)-1. Embodiments will be described hereinafter
assuming that the number of times is the number of times of
transmission.

2. A base station notifies of a power offset as information on
a RACH transmission power, and the mobile station decides
the RACH power based on a CPICH reception power and the
power offset (open loop power control).

3. The mobile station retransmits data at the same power as
that used during data transmission.

4. The mobile station transmits data while adding the trans-
mission delay estimation information to the data during the
data transmission shown in FIG. 3. First to sixth embodiments
will be described while referring to the system shown in FI1G.
3.

By the above-stated features, the base station can deter-
mine whether the average number of times of transmission
until each of the mobile stations in the system can correctly
receive data over the RACH is kept to a desired level. If the
average number of times of transmission is large, the power
offset of the RACH can be controlled to be increased so as to
reduce the transmission delay.

FIG. 5 shows a configuration of each of the mobile stations
according to the first embodiment. The mobile station accord-
ing to the first embodiment is configured to include a recep-
tion processing unit 11 receiving a downlink signal and per-
forming a necessary reception processing such as FET (Fast
Fourier Transform), a signal separation unit 12 separating
signals in respective channels from the received signal, a pilot
signal measurement unit 13 measuring a power intensity of a
separated pilot signal, a power calculation unit 14 calculating
a power of the RACH, an acquisition indicator signal deter-
mination unit 15 determining an acquisition indicator signal
received over an AICH, a number-of-transmission calculation
unit 16 counting the number of times of transmission of the
RACH, a buffer 17, a signal combining unit 18 combining
uplink data with a control signal, and a transmission process-
ing unit 19 performing a processing necessary for signal
transmission.

The signal separation unit 12 separates signals in respec-
tive channels from the signal subjected to the reception pro-
cessing. The signal separation unit 12 transmits a CPICH
signal to the pilot signal measurement unit 13, an AICH signal
to the acquisition indicator signal determination unit 15, and
a BCH signal to the power calculation unit 14.

The pilot signal measurement unit 13 measures a pilot
signal average reception power in a predetermined cycle and
transmits the measured average reception power to the power
calculation unit.

The power calculation unit 14 calculates a RACH trans-
mission power P_Tx from a CPICH transmission power
CPICH_Tx notified by the BCH, a power offset PO, and the
pilot signal average reception power CPICH_Rx, and notifies
the transmission processing unit 19 of the calculated RACH
transmission power P_Tx.

The acquisition indicator signal determination unit 15
determines whether an ACK signal is received as the acqui-
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sition indicator information, and notifies the number-of-
transmission calculation unit 16 and the buffer 17 of a deter-
mination result.

Ifthe mobile station receives the ACK signal, the number-
of-transmission calculation unit 16 resets the number oftimes
of transmission to 0. If the mobile station does not receive the
ACK signal, the number-of-transmission calculation unit 16
increases the number of times of transmission by 1 and noti-
fies the signal combining unit 18 of the increased number of
times of transmission.

Ifthe mobile station receives the ACK signal, the buffer 17
abandons the relevant data. If the mobile station does not
receive the ACK signal, the buffer 17 transmits the relevant
data to the signal combining unit 18.

The signal combining unit 18 combines the data transmit-
ted from the buffer with the number-of-transmission infor-
mation, and transmits the resultant data to the transmission
processing unit 19.

FIG. 6 is a flowchart if the mobile station transmits data
using the RACH according to the first embodiment.

The reception processing unit of the mobile station
receives the BCH (step 11), and receives the CPICH trans-
mission power CPICH_Tx, the power offset PO, the maxi-
mum number of times of transmission and the like transmitted
as the system information. The pilot reception power mea-
surement unit measures the pilot signal average reception
power CPICH_Rx in the predetermined cycle (step 12). If
transmission data is stored in the buffer (step 13), the number-
of-transmission calculation unit sets the number-of-transmis-
sion information to 1 (step 14), calculates the RACH trans-
mission power P_Tx (step 15), and transmits the number-of-
transmission information as well as the data over the RACH
(step 16). At this time, the power calculation unit calculates
the RACH transmission power P_Tx according to the follow-
ing equation.

P_Tx=CPICH_Tx-CPICH_Rx+PO[dBm]

After the predetermined time, the mobile station receives
the downlink AICH (step 17). If the mobile station receives
the ACK signal as the acquisition indicator information, the
processing is returned to the step 11 (step 18; YES). If the
mobile station does not receive the ACK signal, then the
number-of-transmission calculation unit increase the num-
ber-of-transmission information by 1 (step 19), the process-
ing is returned to the step 15, and the mobile station transmits
the same data as the data transmitted previously. The mobile
station repeats the operations until the mobile station receives
the ACK signal over the AICH transmitted after the predeter-
mined time since data transmission or until the number of
times of transmission reaches the predetermined maximum
number of times of transmission.

FIG. 7 shows another example of the data transmission
control exercise by the mobile station using the RACH.

The reception processing unit of the mobile station
receives the BCH (step 20), and receives the CPICH trans-
mission power CPICH_Tx, the power offset PO, the maxi-
mum number of times of transmission and the like transmitted
as the system information. The pilot reception power mea-
surement unit measures the pilot signal average reception
power CPICH_Rx in the predetermined cycle (step 21). If
transmission data is stored in the buffer (step 22), the number-
of-transmission calculation unit sets the number-of-transmis-
sion information to 1 (step 23), calculates the RACH trans-
mission power P_Tx (step 24), and transmits the number-of-
transmission information as well as the data using the RACH
(step 25).
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After the predetermined time, the mobile station receives
the downlink AICH (step 26). If the mobile station receives
the ACK signal as the acquisition indicator information, the
processing is returned to the step 20 (step 27; YES). If the
mobile station does not receive the ACK signal, the mobile
station receives the BCH and CPICH again (step 28). If sys-
tem information is the same as the previously received system
information (step 29; YES), then the number-of-transmission
calculation unit increase the number-of-transmission infor-
mation by 1 (step 30), the processing is returned to the step 24,
and the mobile station transmits the same data as the data
transmitted previously. Thereafter, the mobile station
receives the system information over the BCH. If a value of
each of or one of the CPICH transmission power and the
power offset included in the system information differs from
the previous value (step 29; NO), the processing is returned to
the step 23, where the number-of-transmission calculation
unit sets the number-of-transmission informationto 1, and the
mobile station transmits newly received data. The mobile
station repeats the operations until the mobile station receives
the ACK signal over the AICH transmitted after the predeter-
mined time since data transmission or until the number of
times of transmission reaches the predetermined maximum
number of times of transmission.

FIG. 8 shows a configuration of each of the base stations
used in the first embodiment. The base station used in the first
embodiment is configured to include a reception processing
unit 21, a decoding unit 22, an error determination unit 23, a
signal separation unit 24 separating a signal, a number-of-
transmission calculation unit 25, a power offset control unit
26, a control signal generation unit 27, a signal combining
unit 28, and a transmission processing unit 29.

The error determination unit 23 checks whether a data
block including the data and the number-of-transmission
information has no error by a CRC added to the data block. If
the base station can receive the data block without an error,
the error determination unit 23 transmits the ACK signal to
the signal combining unit 28 and the data block to the signal
separation unit 24.

The signal separation unit 24 transmits the number-of-
transmission information to the number-of-transmission cal-
culation unit 25, and the data to a higher layer.

The number-of-transmission calculation unit 25 collects
the number-of-transmission information on the respective
base stations and records the information in a memory (not
shown). Further, the number-of-transmission calculation unit
25 calculates an average value of the number of times of
transmission (hereinafter, “average number of times of trans-
mission) recorded in the memory at a predetermined power
offset update timing, transmits a calculation result to the
power offset control unit 26, and erases the number-of-trans-
mission information recorded in the memory.

The power offset control unit 26 updates the power offset
so that the average number of times of transmission nears a
desired target average number of times of transmission, and
transmits an update result to the signal combining unit 28.

The control signal generation unit 27 generates the com-
mon pilot signal and signals related to other system control
information, and transmits the generated signals to the signal
combining unit 28.

The signal combining unit 28 maps the transmitted signals
on respective channels of the CPICH, the BCH, and the
AICH, combines the signals, and transmits the combined
signal to the transmission processing unit 29.

FIG. 9 is a flowchart if the base station updates the power
offset according to the first embodiment.
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The base station notifies of the power offset as the system
information in a predetermined cycle over the BCH (step 31),
receives an uplink RACH (step 32), and checks whether the
uplink RACH is received successtully by the CRC after a
reception processing (step 33). If the reception succeeds, the
base station transmits the ACK signal over the AICH (step
34). Further, the base station extracts the number-of-trans-
mission information from the successfully received data
block and records the number-of-transmission information in
the memory (step 35). If timing is the predetermined power
offset update timing (step 36), the base station calculates the
average value of the number of times of transmission of the
mobile stations in one cell extracted so far (step 37), and
updates the power offset so that the average number of times
of transmission nears the desired target average number of
times of transmission.

Assuming, for example, that the average number of times
of transmission is N_ave, the target number of times of trans-
mission is N_target, the current power offset is PO_current,
the updated power offset is PO_update, a power offset
increase step is Aup (Ramp-up), and a power offset decrease
step is Adown (Ramp-down), the following relationships are
held.

If N_ave>N_target,

PO_update=PO_current+Aup [dB] (step 38).

If N_ave<N_target,

PO_update=PO_current-Adown [dB] (step 39).

Itis assumed herein that the relationship of Aup and Adown
is Aup>Adown.

The base station notifies each base station in the cell of the
updated PO over the BCH (step 40).

In this manner, if the average number of times of transmis-
sion is greater than the predetermined target number, the
power offset can be increased. Accordingly, the RACH trans-
mission power of each mobile station in the cell is set high and
the reception quality of the RACH at the base station is
improved. It is, therefore, possible to reduce the number of
times of transmission before the RACH is received success-
fully, and reduce the transmission delay. Moreover, if the
average number of times of transmission is smaller than the
predetermined target number, that is, the RACH is transmit-
ted at excessive quality, the power offset can be reduced.
Accordingly, the RACH transmission power of each mobile
station in the cell is set high and the interference with the other
cells can be reduced.

As stated so far, according to the first embodiment, each
mobile station notifies the base station of the number-of-
transmission information as well as the RACH at the time of
transmission of the RACH. Accordingly, if the average num-
ber of times of transmission is greater than the predetermined
target value, that is, a delay before the data is received cor-
rectly over the RACH is great, then the power offset is
increased so as to set the RACH transmission power high and
each mobile station in the cell can be notified of the increased
power offset. By doing so, the RACH transmission power of
each mobile station in the cell increases and the probability
that the base station can correctly receive data increases, so
that the average number of times of transmission decreases
and the RACH transmission delay can be reduced.

If the average number of times of transmission is smaller
than the predetermined target value, this means that each
mobile station transmits the RACH at excessive quality. Due
to this, the power offset is decreased so that the RACH trans-
mission power is set low, and each mobile station in the cell
can be notified of the decreased power offset. It is, therefore,
possible to reduce the RACH transmission power, reduce the
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interference with the other cells, and reduce the power con-
sumption of each mobile station.

Furthermore, according to the first embodiment, the power
offset increase step and the power offset decrease step are set
asymmetric so that the power offset increase step is greater
than the power offset decrease step. By so setting, if the delay
is great, the power can be promptly increased. Since the
subsequent reduction is made gradually, it takes longer time
until the delay becomes greater (that is, the average number of
times of transmission is greater than the target number of
times of transmission). A target delay can be, therefore, stably
satisfied. However, embodiments of the present invention are
not limited to the first embodiment. Namely, the power offset
increase step and the power offset decrease step may be setto
an identical value, and the decrease step may be set greater
than the increase step.

Second Embodiment

A second embodiment differs from the first embodiment in
the following respects. Each of the base stations also notifies
a RACH power increase step AP over the BCH. Each of the
mobile stations receives information on the power increase
step AP as well as the CPICH transmission power CPICH_Tx
and the power offset PO over the BCH, calculates the RACH
transmission power P_Tx according to the following equa-
tion, and retransmits the RACH with a power increased from
the previous power by AP [dB].

P_Tx=CPICH_Tx—CPICH_Rx+PO+APx((number of
times of transmission)—1)[dBm]

If the number of times of retransmission is used, ((number
of'times of transmission)-1) is replaced by ((number of times
of retransmission)-1).

At this time, if the mobile station is to transmit new data
over the RACH after receiving the ACK signal over the AICH,
the mobile station transmits the new data with the power
returned to initial power obtained from the power offset and
the CPICH reception power. The other operations are similar
to those according to the first embodiment.

Third Embodiment

A third embodiment differs from the first embodiment in
the following respects. In the first embodiment, the RACH
power value is decided based on the CPICH reception power
and the power offset. In the third embodiment, each of the
base stations notifies each mobile station of a fixed transmis-
sion power value P_Tx as system information, and each of the
mobile stations in the cell transmits the RACH at P_Tx. The
base station increases or decreases P_Tx by a predetermined
step according to the number of times of transmission notified
from the mobile station. Specifically, the base station calcu-
lates P_Tx as follows.

Assuming that the average number of times of transmission
is N_ave, the target number of times of transmission is N_tar-
get, the current transmission power is P_Tx_current, the
updated transmission power is P_Tx_update, a power
increase step is Aup, and a power decrease step is Adown, the
following relationships are held.

It N_ave>N_target,

P_Tx_update=P_Tx_current+Aup [dB].

I N_ave<N_target,

P_Tx_update=P_Tx_current-Adown [dB].
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The P_Tx updated at the base station is notified to the
mobile station as the system information over the BCH. The
other operations are similar to those according to the first
embodiment.

Fourth Embodiment

A fourth embodiment is a combination of the second and
third embodiments. In the second embodiment, the RACH
initial transmission power value is decided based on the
CPICH reception power and the power offset. In the fourth
embodiment, each of the base stations notifies each mobile
station of the fixed transmission power value P_Tx as system
information, and each of the mobile stations in the cell trans-
mits an initial RACH at P_Tx. Thereafter, in case of retrans-
mission, the mobile station retransmits the RACH at a power
obtained by adding a predetermined power increase step AP
to P_Tx. Furthermore, the base station increases or decreases
the fixed transmission power value P_Tx by a predetermined
step according to the number of times of transmission from
the base station in the manner described in the first embodi-
ment, and notifies the mobile station of the resultant trans-
mission power as the system information over the BCH. The
other operations are similar to those according to the first or
second embodiment.

Fifth Embodiment

In a fifth embodiment, each of the mobile stations causes a
timer to operate at time of initial RACH transmission, and
notifies each of the mobile stations of a value of the timer
during retransmission, that is, a time elapsed from start of
RACH transmission as transmission delay estimation infor-
mation.

FIG. 10 is a flowchart if each of the mobile stations trans-
mits data using the RACH according to the fifth embodiment.

The mobile station receives the BCH (step 41), receives the
CPICH transmission power CPICH_Tx, the power offset PO,
the maximum number of times of transmission and the like
transmitted as the system information, and measures the pilot
signal average reception power CPICH_Rx in the predeter-
mined cycle (step 42). If transmission data is present (step
43), the timer is started at O (step 44).

The mobile station transmits timer information as well as
the data over the RACH at the transmission power P_Tx (step
45). After the predetermined time, the mobile station receives
the downlink AICH (step 46). If the mobile station receives
the ACK signal (step 47; YES), the timer is stopped (step 48),
and the processing is returned to the step 41. If the mobile
station does not receive the ACK signal, then the processing is
returned to the step 45, and the mobile station retransmits the
timer information as well as the data transmitted previously.
The mobile station repeats the operations until the mobile
station receives the ACK signal over the AICH transmitted
after the predetermined time since data transmission or until
the number of times of transmission reaches the predeter-
mined maximum number of times of transmission.

Sixth Embodiment

In a sixth embodiment, using system time known to base
stations and mobile stations, each mobile station notifies one
base station of system time that is RACH transmission start
time, and the base station calculates a transmission delay by
subtracting system time that is the notified transmission start
time from system time at which the RACH is received suc-
cessfully.
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FIG. 11 is a flowchart if each of the mobile stations trans-
mits data using the RACH according to the sixth embodiment.

The mobile station receives the BCH (step 51), receives the
CPICH transmission power CPICH_Tx, the power offset PO,
the maximum number of times of transmission and the like
transmitted as the system information, and measures the pilot
signal average reception power CPICH_Rx in the predeter-
mined cycle (step 52). If transmission data is present (step
53), current system time T_init is recorded (step 54).

The mobile station transmits system time as well as the data
over the RACH at the transmission power P_Tx (step 55).
After the predetermined time, the mobile station receives the
downlink AICH (step 56). If the mobile station receives the
ACK signal (step 57; YES), the recorded system time is
deleted (step 58), and the processing is returned to the step 51.
If the mobile station does not receive the ACK signal, the
processing is returned to the step 55, and the mobile station
retransmits the system as well as the data transmitted previ-
ously. The mobile station repeats the operations until the
mobile station receives the ACK signal over the AICH trans-
mitted after the predetermined time since data transmission or
until the number of times of transmission reaches the prede-
termined maximum number of times of transmission.

FIG. 12 is a flowchart if the base station updates the power
offset according to the sixth embodiment.

The base station notifies of the power offset as the system
information in a predetermined cycle over the BCH (step 60),
receives an uplink RACH (step 61), and checks whether the
uplink RACH is received successfully by the CRC after a
reception processing (step 62). If the reception succeeds, the
base station records current system information T_current
(step 63) and transmits the ACK signal over the AICH (step
64). Further, the base station extracts system time information
T_init from the received block, calculates transmission delay
time T=(T_current-T_init), and records the transmission
delay time T=(T_current-T_init) in the memory (step 65). If
timing is the predetermined power offset update timing (step
66), the base station updates the power offset based on the
transmission delay time calculated and recorded so far. By
way of example, the base station calculates average transmis-
sion delay time (step 67) and updates the power offset so that
the average transmission delay time nears a desire target
value.

Assuming, for example, that the average transmission
delay time is T_ave, the target transmission delay time is
T_target, the current power offset is PO_current, the updated
power offset is PO_update, the power offset increase step is
Aup, and the power offset decrease step is Adown, the follow-
ing relationships are held.

It T_ave>T_target,

PO_update=PO_current+Aup [dB] (step 68).

It T_ave<T_target,

PO_update=PO_current-Adown [dB] (step 69).

It is assumed herein that the relationship of Aup and Adown
is Aup>Adown.

The base station notifies each base station in the cell of the
updated PO over the BCH (step 70).

Seventh Embodiment

A seventh embodiment is used in a system transmitting
data using the message part after transmitting the preamble as
described with reference to FIG. 4. Transmission delay esti-
mation information is not transmitted using a preamble
before reception of the ACK signal, but the transmission
delay estimation information is transmitted when a preamble
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or data after reception of the ACK signal is transmitted with
the transmission delay information added to the preamble or
the data.

The operations according to the first to sixth embodiment
can be applied to the other operations. In the seventh embodi-
ment, the number of times of transmission of the preamble is
used as the transmission delay information, and calculation of
the RACH power is decide based on the CPICH transmission
power, the CPICH reception power, the predetermined power
offset, and the number of times of transmission as described
in the second embodiment. For example, in FIG. 1, the mes-
sage part is transmitted after the preamble is transmitted three
times. Therefore, “(number of times of transmission)=3" is
transmitted as the transmission delay information using the
message part.

FIG. 13 shows a configuration of each of the mobile sta-
tions according to the seventh embodiment. The configura-
tion of the mobile station according to the seventh embodi-
ment differs from that according to the first embodiment
(FIG. 5) in that a preamble generation unit is additionally
included in the mobile station.

If data arrives at the buffer, then the buffer notifies the
preamble generation unit of data arrival, the preamble gen-
eration unit generates a predetermined bit sequence, trans-
mits the generated bit sequence to the signal combining unit,
and notifies the number-of-transmission measuring unit that
the preamble is transmitted to the number-of-transmission
measuring unit. The transmission processing unit performs a
necessary processing on the generated bit sequence and then
transmits the processed bit sequence as a preamble.

Furthermore, the acquisition indicator signal determining
unit notifies the preamble generation unit whether or not the
acquisition indicator signal determining unit receives the
ACK signal over the AICH after predetermined time since
transmission of the preamble.

Ifthe acquisition indicator signal determining unit does not
receive the ACK signal, the preamble generation unit gener-
ates the predetermined bit sequence and transmits the gener-
ated bit sequence as the preamble similarly to the above.
Further, the preamble generation unit notifies the number-of-
transmission measuring unit of transmission of the preamble.
In response to the notification of the transmission of the
preamble, the number-of-transmission measuring unit
increases the recorded number of times by 1.

Ifthe acquisition indicator signal determining unit receives
the ACK signal, the preamble generation unit does not gen-
erate the preamble and notifies the number-of-transmission
measuring unit that transmission of the preamble is stopped.
In response to the notification of the stop of the transmission
of the preamble, the number-of-transmission measuring unit
transmits the recorded number of times of transmission to the
signal combining unit as the number-of-transmission infor-
mation. Further, the buffer is also notified that the acquisition
indicator signal determining unit receives the ACK signal,
and the buffer transmits a data block to the signal combining
unit, accordingly.

The signal combining unit combines the data block with
the number-of-transmission information, and the transmis-
sion processing unit performs a necessary processing on the
number-of-transmission information and then transmits the
processed information.

FIG. 14 is a flowchart if each of the mobile stations trans-
mits data using the RACH according to the seventh embodi-
ment.

Inthe mobile station, the reception processing unit receives
the BCH (step 71), and receives the CPICH transmission
power CPICH_Tx, the power offset PO, the maximum num-
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ber of times of transmission and the like transmitted as the
system information. The pilot reception power measurement
unit measures the pilot signal average reception power
CPICH_Rx in the predetermined cycle (step 72). If transmis-
sion data is stored in the buffer (step 73), the number-of-
transmission calculation unit sets the number-of-transmis-
sion information to 1 (step 74), calculates the RACH
transmission power P_Tx (step 75), and transmits the pre-
amble over the RACH (step 76). At this time, the power
calculation unit calculates the RACH transmission power
according to the following equation.

P_Tx=CPICH_Tx—CPICH_Rx+PO+Apx((number of
times of transmission)—1)[dBm]

After the predetermined time, the mobile station receives
the downlink AICH (step 77). If the mobile station receives
the ACK signal as the acquisition indicator information (steps
78 and 80; YES), then the mobile station transmits the data
and the number-of-transmission information over the RACH
(step 81), and the processing is returned to the step 71. If the
mobile station does not receive the ACK signal and the num-
ber of times of transmission is smaller than the maximum
number of times of transmission (step 78; NO), then the
number-of-transmission calculation unit increases the num-
ber-of-transmission information by 1 (step 79), and the pro-
cessing is returned to the step 75. Furthermore, if the mobile
station does not receive the ACK signal and the number of
times of transmission reaches the maximum number of times
of transmission (step 80; NO), the processing is returned to
the step 71.

In the first to seventh embodiments stated above, data is
transmitted using the RACH. However, the data is not limited
to user data. For example, a resource reservation request
signal for requesting allocation of uplink wireless resources
for transmitting the user data may be transmitted using the
RACH. Alternatively, the transmission of data using the
RACH may be applied to an instance of transmitting a control
signal necessary to transmit downlink data, e.g., a signal
notifying of a quality of a downlink wireless channel (CQI:
Channel Quality Indicator) or the like.

In the first to seventh embodiments stated above, the
OFDM and the FDMA are used for the downlink and the
uplink as the wireless access methods, respectively. However,
the scope of the present invention is not limited to the usage.
For example, the present invention may be applied to a system
using the CDMA for both the uplink and the downlink simi-
larly to the currently available WCDMA system, a system
using the OFDM for both the uplink and the downlink, or the
like.

In the first to seventh embodiments stated above, the ran-
dom access channel is applied to the uplink wireless channel.
However, the scope of the present invention is not limited to
the application. Alternatively, the present invention is appli-
cable to any wireless channels used for causing each base
station to set transmission power information to each mobile
station, and for causing the mobile station to transmit uplink
data at arbitrary timing at a power set based on the designated
transmission power information.

In the first to seventh embodiments stated above, the base
station transmits the RACH transmission power information
over the BCH as the system information. However, the scope
of the present invention is not limited to the transmission
method. For example, the base station may notify each of the
mobile stations of the RACH transmission power information
using an individual control signal.

Furthermore, in the first to seventh embodiments stated
above, the base station sets only one transmission power
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information. However, the scope of the present invention is
not limited to the setting. For example, the mobile stations in
one cell are divided into a plurality of groups, and the base
station may set different transmission power information to
the respective groups. Namely, such a setting may be consid-
ered that the base station sets a higher RACH transmission
power to a user group enjoying prioritized services than those
set to the other ordinary user groups. In another alternative,
the base station may set the RACH transmission power to
different values according to contents of data transmitted
from the respective mobile stations. Namely, different values
may be set to the transmission power information in case of
the above-stated Reservation Request and that in case of
transmission of the user data, respectively.

Moreover, in the first to seventh embodiments stated above,
the base station updates the RACH transmission power or the
power offset according to the transmission delay estimation
information. However, the scope of the present invention is
not limited to the update method. The base station may update
the transmission power or the power offset using the other
information. For example, one of factors for increasing the
transmission delay is as follows. Because of heavy RACH
traffic (because of the larger number of mobile stations
intended to transmit data over the RACH), a plurality of
mobile stations transmit data or a preamble over the RACH at
the same timing and a collision occurs. In such a case, since
the insufficient RACH transmission power does not possibly
cause an increase in the transmission delay, there is no need to
increase the RACH transmission power or the power offset. In
other words, the base station estimates the RACH traffic from
the number of mobile stations successfully transmitting the
data or preamble over the RACH in a predetermined time or
the like. Only if the RACH traffic is equal to or smaller than a
predetermined threshold, the base station may update the
transmission power or the power offset based on the trans-
mission delay estimation information as described in the first
to seventh embodiments.

The invention claimed is:

1. A method of controlling a transmission power of a
mobile station, the method comprising:

a base station notifying the mobile station of transmission
power information for controlling a transmission power
of a wireless uplink channel;

the mobile station notifying the base station of a transmis-
sion delay information; and

the base station changing the transmission power informa-
tion according to the transmission delay information,
and

the base station notifying the mobile station of the changed
transmission power information.

2. The method of controlling a transmission power accord-

ing to claim 1, further comprising:

the mobile station transmitting a preamble over the wire-
less uplink channel and retransmitting the preamble
when acquisition indicator information is not received
from the base station for a predetermined time after the
transmitting of the preamble.

3. The method of controlling a transmission power accord-

ing to claim 1,

wherein the notifying the mobile station of the transmis-
sion power information comprises transmitting the
transmission power information over a broadcast chan-
nel from the base station to a plurality of mobile stations.

4. The method of controlling a transmission power accord-
ing to claim 1,

wherein the mobile station notifying the base station of the
transmission delay information comprises the mobile
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station transmitting the transmission delay information
over the wireless uplink channel.

5. The method of controlling a transmission power accord-
ing to claim 2,

wherein the transmission delay information comprises one
of'a number of transmissions of a preamble transmitted
over the wireless uplink channel and a number of
retransmissions of a preamble over the wireless uplink
channel.

6. The method of controlling a transmission power accord-

ing to claim 2,

wherein the retransmitting the preamble comprises retrans-
mitting the preamble at a transmission power increased
by a predetermined increase step from a transmission
power of the previous transmission or retransmission of
the preamble.

7. The method of controlling a transmission power accord-

ing to claim 1, further comprising:

the mobile station setting a transmission power of the wire-
less uplink channel based on the transmission power
information and a reception power of a pilot signal
received from the base station.

8. A wireless communication system for causing a base
station to control a transmission power of'a mobile station, the
system comprising:

a base station which notifies the mobile station of trans-
mission power information for controlling transmission
power of a wireless uplink channel, changes the trans-
mission power information according to transmission
delay information received from the mobile station, and
notifies the mobile station of the changed transmission
power information; and

a mobile station which notifies the base station of the
transmission delay information.

9. The wireless communication system according to claim

8, wherein the mobile station transmits a preamble over the
wireless uplink channel and retransmits the preamble when
acquisition indicator information is not received from the
base station for a predetermined time after the transmitting of
the preamble.

10. The wireless communication system according to
claim 8,

wherein the base station transmits the transmission power
information over a broadcast channel to a plurality of
mobile stations.

11. The wireless communication system according to

claim 8,

wherein the mobile station transmits the transmission
delay information over the wireless uplink channel.

12. The wireless communication system according to

claim 9,

wherein the transmission delay information comprises one
of'a number of transmissions of a preamble transmitted
over the wireless uplink channel or a number of retrans-
missions of a preamble over the wireless uplink channel.

13. The wireless communication system according to
claim 9,

wherein the mobile station retransmits the preamble at a
transmission power increased by a predetermined
increase step from the transmission power of the previ-
ous transmission or retransmission of the preamble.

14. The wireless communication system according to

claim 13,

wherein the mobile station sets a transmission power of the
wireless uplink channel based on the transmission
power information and a reception power of a pilot sig-
nal transmitted from the base station.
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15. A base station comprising:

a transmission processing unit which notifies a mobile
station of transmission power information for control-
ling a transmission power of a wireless uplink channel;

a number-of-transmission calculation unit which receives
transmission delay information; and

power offset control unit which changes the transmission
power information according to the transmission delay
information, wherein the transmission processing unit
notifies the mobile station of the changed transmission
power information.

16. The base station according to claim 15,

wherein the transmission processing unit transmits the
transmission power information over a broadcast chan-
nel to a plurality of mobile stations.

17. A mobile station comprising:

a reception processing unit which receives, from a base
station, transmission power information for controlling
a transmission power of a wireless uplink channel;

a number-of-transmission calculation unit which calcu-
lates one of a number of preamble transmissions and a
number of preamble retransmissions;

a transmission processing unit which notifies the base sta-
tion of transmission delay information; and

wherein the reception processing unit receives, from the
base station, changed transmission power information
according to the transmission delay information.

18. The mobile station according to claim 17, wherein the
transmission processing unit transmits a preamble to the base
station over the wireless unlink channel and retransmits the
preamble when acquisition indicator information is not
received from the base station for a predetermined time after
the transmission of the preamble.

19. The mobile station according to claim 17,

wherein the transmission processing unit transmits the
transmission delay information over the wireless uplink
channel.

20. The mobile station according to claim 17,

wherein the transmission delay information comprises one
of a number of transmissions of a preamble transmitted
over the wireless uplink channel and a number of
retransmissions of a preamble over the wireless uplink
channel.

21. The mobile station according to claim 18,

wherein the transmission processing unit retransmits the
preamble at a transmission power increased by a prede-
termined increase step from a transmission power of the
previous transmission or retransmission of the pre-
amble.

22. The mobile station according to claim 17,

wherein the mobile station further comprises a power cal-
culation unit which sets a transmission of the wireless
uplink channel according to the transmission power
information and a reception power of a pilot signal
received from the base station.

23. The mobile station according to claim 18,

wherein the number-of-transmission calculation unit resets
the transmission delay information when the mobile
station receives the acquisition indicator information.

24. A method of a base station controlling a transmission
power of a mobile station, the method comprising:

notifying the mobile station of transmission power infor-
mation for controlling a transmission power of a wire-
less uplink channel;

receiving, from the mobile station, transmission delay
information; and
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changing the transmission power information according to
the transmission delay information, and notifying the
mobile station of the changed transmission power infor-
mation.
25. The method of controlling a transmission power of a
mobile station according to claim 24,
wherein the notifying the mobile station of the transmis-
sion power information comprises transmitting the
transmission power information over a broadcast chan-
nel to a plurality of mobile stations.
26. A method of controlling a transmission power of a
mobile station, comprising:
the mobile station receiving, from a base station, transmis-
sion power information;
the mobile station notifying the base station of transmis-
sion delay information; and
the base station changing the transmission power informa-
tion according to the transmission delay information and
notifying the mobile station of the changed transmission
power information.
27. The method of controlling a transmission power of a
mobile station according to claim 26, further comprising:
the mobile station transmitting a preamble over the wire-
less uplink channel and retransmitting the preamble
when the mobile station does not receive acquisition
indicator information from the base station for a prede-
termined time after the transmitting of the preamble.
28. The method of controlling a transmission power of a
mobile station according to claim 26,
wherein the notifying the base station of the transmission
delay information comprises transmitting the transmis-
sion delay information over the wireless uplink channel.
29. The method of controlling a transmission power of a
mobile station according to claim 26,
wherein the transmission delay information comprises one
of'a number of transmissions of a preamble transmitted
over the wireless uplink channel and a number of
retransmissions of a preamble over the wireless uplink
channel.
30. The method of controlling a transmission power of a
mobile station according to claim 27,
wherein the retransmitting the preamble comprise retrans-
mitting the preamble at a transmission power increased
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by a predetermined increase step from a transmission
power of the previous transmission or retransmission of
the preamble.

31. The method of controlling a transmission power of a
mobile station according to claim 26,

wherein the mobile station sets a transmission power of the

wireless uplink channel based on the transmission
power information and a reception power of a pilot sig-
nal transmitted from the base station.

32. The method of controlling a transmission power of a
mobile station according to claim 27, further comprising:

resetting the transmission delay information when the

mobile station receives the acquisition indicator infor-
mation.

33. A non-transitory computer-readable medium having
stored therein a program for controlling a base station, caus-
ing a computer to execute functions of:

notifying a mobile station of transmission power informa-

tion for controlling a transmission power of a wireless
uplink channel;

receiving, from the mobile station, transmission delay

information; and

changing the transmission power information according to

the transmission delay information and notifying the
mobile station of the changed transmission power infor-
mation.

34. A non-transitory computer-readable medium having
stored therein a program for controlling a mobile station,
causing a computer to execute functions of:

receiving, from a base station, transmission power infor-

mation for controlling a transmission power of a wire-
less uplink channel; and

notifying the base station of transmission delay informa-

tion;

receiving, from the base station changed transmission

power information according to the transmission delay
information.

35. The non-transitory computer-readable medium accord-
ing to claim 34,

wherein the notifying the base station of the transmission

delay information comprises transmitting the transmis-
sion delay information over the wireless uplink channel.
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